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1.0 Introduction

On November 4 through November 6, 2015 the Missouri Department of Natural Resources
(DNR) and Missouri Department of Health and Senior Services (DHSS) performed radiological
surveys and sampling at locations in the vicinity of West Lake Landfill (site). The
Environmental Protection Agency (EPA) also assisted in this event by providing additional
equipment and staff. Sampling activities were conducted in publically accessible and private
property areas near the perimeter of the site, as well as near residential areas, to determine if
there is evidence of potential current exposures to the public. Where practical, the DNR

performed gamma surveys to support selection of soil and ent sampling at nine locations.

Additionally, surface water sampling was performed at oni ion and settled dust swipe

samples were collected at six locations. All dust swipg sampl re analyzed using a bench top

summary report of this sampling effort was proc
screening and instrumentation information.

This final report updates the previo
locations, details the radiological su
results, and includes recommendations
Department of Health and, Seni
their results separate

regulatory agency o site. Overall, laboratory results

ions above EPA criteria for unrestricted use,
ding is consistent with conclusions identified

onal Priorities List (NPL) in 1990 by EPA (Figure 1). The
site consists of the Bric ry Landfill, which stopped receiving waste on December 31,
2004, and several ol

is divided into two Operabl

with municipal solid waste and demolition debris. The site
nits, or OUs. OU-1 consists of radiological areas (Area 1 and Area
2), and OU-2 consists of the other landfill areas, which are not known to be impacted by
radionuclide contaminants.

The site is located approximately one mile north of the Interstate-70/270 interchange. The
Missouri River lies approximately 2 miles north and west of the landfill and Lambert
International Airport lies approximately 2 miles to the east-southeast. St. Charles Rock Road
defines much of the eastern boundary of the site, with Boenker Lane/Old Saint Charles Road
marking the southern and western boundaries.
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3.0  Site Selection and Field Surveys

Preliminary sampling locations and areas of interest were selected during a field reconnaissance
performed on October 20, 2015 and discussed in the November 2015 Radiological Survey and
Sampling Plan (SAP). Selection was generally based on visual examination of the overall site’s
geographic layout with consideration given to:

. Historic sampling efforts listed in Appendix G;
. Prevailing wind direction at the site;

. Water drainage patterns;

. Evidence of erosion or sediment depogi
. Proximity to residential communiti

selected locations on November 4 and utilized fi
determine the need for further investigation in, g
locations. The previously published interim rof
procedures and field investigation results as well as |
location. This final report incorporates.the results
discussion of all the sampling procedi
laboratory sample analyses. Chain of
analyses are available in Appendix D &

niel in groups of two. Where
tons identified in Figure 1 were collected
veying equipment. Specifically, each soil

1sed to survey sites for Alpha, Beta, and Gamma radiation. All
w levels in the environment due to naturally occurring

Field and office equipmu
types of radiation are presen
radionuclides. Therefore, radiation detection by the team’s field equipment was expected. None
of the results presented an immediate concern for worker safety; however, some dust swipe
results warranted further laboratory analysis due to equipment response that deviated from what
was typically encountered during the investigation. Equipment used for field measurements are

summarized in Section 3.1.

3.1 Field and Bench-top Equipment Description
The equipment used for field measurements during this event is summarized below. Each
item has been given a letter identifier which is referenced for the remainder of this report.
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Equipment operation checks were performed consistent with standard operating procedures
and numerous response verification checks were made during the sampling effort. Sampling
equipment and tools were decontaminated consistent with standard operating procedures.
Additional information for each piece of equipment is provided in Appendix F.

Equipment A: TLudlum model 2221 with 43-5 ZnS Scintillator detector - For this event, the
meter was read as an instantaneous rate to search for hotspots, scan dust swipe samples
prior to bench testing, and scan personnel at the end of daily sampling activities.
Cumulative counts for 1 minute were taken when instantaneous readings detected any
activity.

Equipment B: Ludlum model 2221 with 44-10 Nal, cintillator detector - The meter

was utilized to collect instantaneous gam arger areas (gamma surveys)

¢ higher range of each

ed location were th ollected in order to

select each soil and sediment sample

Equipment D: The Ludlum mo utilized for gan surveys

where soil and dust swipe s '_The instrument was held

horizontally near waist heig

nch top meter and probe is owned by EPA and was used for
ta sample counts of selected dust swipe samples. Readings

are in CPM fc d combined beta gamma.
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3.2  Radiological Field Surveys

Radiological field surveys or “gamma” surveys were conducted where practical in order to
obtain instantaneous data for an overall assessment of gamma radiation activity in an area.
For all practical survey locations, the field team predominately surveyed areas exhibiting
erosional and depositional features in order to improve the likelihood of biased soil sampling
locations. Due to the discriminate nature of the performed surveys, the results by themselves
do not provide sufficient data to draw any conclusions regarding the absence or the extent of
the presence of surficial radiologically impacted material. However, the data can be used to

indicate a need for further investigation and attempt to biag;86il sampling locations. For soil

sample locations, gamma survey readings were the fir: n identifying what location to
obtain a surface soil sample. For dust sample locati ma surveys were utilized to

complement dust sample results in order to determ 1onal investigation within the

area may be warranted.

Procedure: For all soil and dust sample log
instantaneous gamma readings where pr:

ed again during the following day with equipment B and EPA
evious observations. Additional procedures for obtaining soil
“soil sample results are discussed in Section 3.3. Gamma surveys
conducted in areas near dust sampling locations did not reveal significant observations.

Table 4 displays the range of instantaneous gamma readings for all surveyed locations.
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3.3  Settled Dust

Dust swipe samples were used in conjunction with gamma surveys as an additional screening
tool. The use of dust or “smear” sampling provides a quick, semi-quantitative result for
removable contamination. Each swipe was bench-tested for gross alpha and gross beta-
gamma to assist in determining if additional investigation for an area may be warranted. As
with field gamma surveys, swipe sampling has limitations that significantly affect the
usability of data results (EPA 2011, Frame and Abelquist.) The dust swipe results from this
investigation cannot by themselves confirm that removable radioactivity is absent in an area,

only that removable radioactivity is present. In addition, sampling and testing methods

have considerable inefficiencies that make it difficult t tely identify and quantify the
activity on a sample. EPA 600/R-11/122 (EPA 201}

state of practice and inherent limitations of swi

es a detailed summary of the

were performed first in order to

bench-top tests. Bench-top
obtain immediate and relative n of potential presence and

ie results were compared to

edifrom empty tray values
ality control check, analysis

he ﬂagged" mples in addition to an equal
oation results. The flagged samples were

swipe samples were obtained for six locations, while two

locations, e not sampled due to site access or lack of adequate surface

for sampling. A fot swipe samples were collected from the six locations which
are labelled first by
object that was swi
were identified as D04, and then each sample collected from separate locations at Spanish
Village Park was labeled DO4A, D04B, and D04C. DNR bench-top and quality control

results are listed in Table 5 & 6.

géneral location, then sequentially by letter for each separate
d. For example, all swipe samples collected at Spanish Village Park

Of the 18 samples analyzed, samples DOSA and DO7A were flagged for additional
analysis. Sample DOSA showed comparatively elevated alpha counts that incrementally
decreased through each successive test down to values typically encountered during the
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investigation. Sample DO7A also showed comparatively elevated alpha count values that
were sustained through each successive test. After being analyzed four times on
Equipment E, these two samples, along with DO4A and D01D for comparison purposes,
were taken to EPA’s local office for additional bench-top testing on November 16 using
EPA Equipment Z. EPA bench-top tests generally did-not-confirmed the alpha-results of

Equipment E-but-did-indieate-compa e 2d beta counts based-on ER

Benipment-Z-emptr-tray-vaties, and—Fthese results are presented in Table 7.

Based on screening results of DO5SA and the gamma survey, follow-up investigation for
J05A. Due to the proximity of
in the immediate area by DHSS

ta laboratory analysis of DO7. Both

the immediate area was limited to laboratory analysi
sample locations S09 and S10 in addition to sampli
(MDHSS, 2016), follow-up investigation was it

4.0
Environmental media that were samp
zero to six inches below ground surface
soil and sediment include the following

achieve data reliability. Accuracy and precision are

important paramete ining the quality and reliability of data provided by the lab.

Field QA/QC methods for sampling are detailed in DNR Federal Facility Section Quality
Assurance Project Plan (QAPP) and Sampling Plan-(SAR3. A summary of, and rationale for
field duplicate samples are summarized in this section.

Eberline Services laboratory performs a number of QA/QC checks that have been included in
Eberline’s Level IV reporting packet available in Appendix E. The QA/QC procedures assist
in determining the error, minimum detectable activity (MDA), and qualifiers that are reported
in the summarized tables within the report. A brief description of some of the QA/QC
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protocol has been provided below to assist in distinguishing laboratory QA/QC data provided
from Eberline’s data packet from results of field samples.

Field Duplicate: A field duplicate (FD) is a separate sample collected at the same time and
sampling location under identical conditions and then treated exactly the same
throughout the laboratory processes. The results obtained for field duplicates give a
measure of the precision associated with sample collection, preservation, storage as
well as the analytical test methods used. These samples were labeled in the field similar
to other samples, but noted on the Chain of Custody only as FD. For this study, field

staff collected one field duplicate sample for each . A total of one soil/sediment

duplicate sample and one surface water duplicate collected.

Laboratory Duplicate: A laboratory duplicate (
portions from the same sample containgf

CS) is a controlled matrix,
nown analytes are then added or “spiked” to
1 ns, and then analyzed using the same
e LCS spiked \s‘e{' ple results are then compared to the known

impacted material at or 1 ar the ground surface. Our data quality objective is to provide
sufficient sampling technique and analysis of sufficient quality, as outlined in DNR’s QAPP
and SAP, to incorporate generated data into ongoing radiological characterization activities at
the West Lake Landfill site.

Due to the discriminate and limited nature of investigation activities discussed in this report,
it would be inappropriate to use the laboratory results by themselves to make a determination
of the absence of contamination within a broader area based on negative laboratory results.
Similarly, positive laboratory results by themselves do not definitively determine the extent
of contamination, and therefore do not quantify any potential radiological health risk within
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the area in which a positive sample is obtained. Positive sample results may indicate the
need for further characterization activity, or in other words, additional investigation
regarding the presence and extent of contamination in the area in which the positive sample
is found. Once an area is fallycharacterized, then a risk assessment can be made and health
risks quantified. The results of this investigation can supplement on-going characterization

activities currently being performed by the Potentially Responsible Parties (PRPs

supplement-addiional-eharaeterization-by incorporating these results into additienal-current
investigation activities.

4.3  Settled Dust
Procedure: As noted in Section 3.3, Samples DOSA 4
Services laboratory based on comparatively hig

)07 A were sent to Eberline

requested to perform gross alpha and g eta analysis,

validate and quantify the results obtain king field tes

sted by Eberline Services laboratory for Gross
VMethod LANL MLR-100 Modified. A duplicate test on

in Table 9. Overall, gross alpha and beta activity for all
free release criteria (NRC, 1974). The Report of Analysis is

After reviewing the results of the gross alpha and beta analysis, an informal gamma
spectroscopy screening for DO7A was requested in order to determine if the detected
beta activity was potentially associated with radionuclides of interest or from activity
associated with Potassium 40(K-40), a naturally occurring isotope that is not known to
be associated with radiologically impacted material (RIM) originating from OU-1.
Gamma screening with Canberra Gamma Apex software was performed, and based on
the results of this informal scan, K-40 was ruled out as a primary beta emitter. Since
Pb-210 was identified as a radionuclide of potential concern, a formal scan using LEPS
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was requested and performed using Method LANL ER-130 Modified in order to
determine if Pb-210 was the primary beta emitter. Laboratory results indicated
potential lead-210 concentration, but the value was below Minimum Detectable
Activity, and therefore is considered non-detect. Overall, gross alpha and beta activity
for all samples fall below Nuclear Regulatory Commission free release criteria (NRC,
1974.) However, the results from sample DO7A in combination with soil laboratory
results and gamma surveys indicate a probable need for additional investigation in the
area near dust sample location DO7A.

Laboratory results of gross alpha and beta concen ns in Sample DOSA, and the

laboratory duplicate, were unremarkable so furthy opic analysis was not pursued.

sis during the second

2.49

12.08

FRC": 1000 dpm/ 100cm”
le and DOS5 results are J-

Procedure: As noted'm gection 3.2, equipment B and D were utilized to take area-wide
instantaneous gamma readings of each soil sample location where practical. Based on
the results of the gamma surveys, flags were placed in locations that had comparatively
higher instantaneous values in each area. One-minute duration gamma readings using
Equipment B were then collected for each flagged location (Photograph 3). Generally,
six 1-minute measurements were taken for each area and the location with the highest
reading was selected to collect the soil sample. Table 8 shows the instantaneous
gamma ranges for each soil sample location in addition to 1-minute duration gamma

counts performed in order to bias each soil and sediment sample.
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Surface soil and sediment samples were collected using a slide hammer and split spoon
sampler fitted with a plastic sleeve. The resulting sample, encased in a 2-inch diameter
by 6-inch long plastic sleeve, was sealed on each end with a plastic cap then taped.
(Photographs 4 - 5)

No difficulties were encountered with the field measuring or sampling tools. Some soil
sampling locations were substantially moved from the original location selected during
field reconnaissance due either to access issues or preferential selection based on
surface erosional and depositional features. Sample location S02 located north of Area
2 appeared to contain crushed red brick debris which may have contributed to the
comparatively elevated gamma readings, so an ad al more segregated sample

(S02B) was collected in an effort to potential ne the source of the elevated

ble precision and accuracy parameters.

dble Activities were generally low enough to

Complete isoto ts are available in Table 10.

10
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Table 2: Comparison of Soil Sample Results to Site-Specific Preliminary Remedial Goals

Soil Sample Results Compared to
EPA Unrestricted Use Criteria™

All units in pCi/g
Sample ID Thorium Radium Total
230+232 | 226+228 Uranium

EPA Unrestricted Use 79 79 545
value

WLL20151104-S01 3.1 1.8%
WLL20151104-S02 5.8 5.7*%
WLL20151104-S02B 2.6 1.7%
WLL20151104-S02C "
(FD) 29 1.6*
WLL20151105-S03 3.8 1.8%
WLL20151105-S04

WLL20151104-S05

WLL20151105-806

WLL20151106-S08

WLL20151105-S0
WLL20151104-S1
* Indicates one result was

ly more elevated compared to
nvestigation. This sample contained a

r sample results. In addition to exceeding
over 65% of the total activity in the
itope. Data suggest radiologically impacted
imple S10, and additional investigation in the area

in soil sample S09 were comparatively higher than total
er samples, and also exceeded EPA unrestricted use level for

Th-230+232. "™
230 isotope. So
sample D07, with all samples being on private property. Data suggest that RIM is

alf of the laboratory detected activity is associated with the Th-
sample SO9 is located in proximity to soil sample S10 and dust

present in the-sample S09, and further investigation in the area surrounding sample
location S09 is warranted.

Total radionuclide activity in soil sample S02 was also higher compared to typical
activity found in other sample results for this investigation. It is noted that instead of
having activity dominated by Th-230, the activity distribution of this sample was
relatively even for thorium, radium and uranium isotopes, in addition to having the

11
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highest activity from Pb-210 compared to all other samples. Sample S02 was observed
to contain red brick material at the time of collection. Since brick material has been
shown to be a potential source of radioactivity (Eichholz, et al, NUREG 1501), an
additional sample (S02B) was collected in an attempt to isolate any potential source of
activity. Laboratory results for sample S02B, without brick material observed in the
sample, showed decreased activity similar to typical soil sample results found in the
investigation. A comparison of these two results in addition to the field duplicate
suggests that the brick material may be the source of radiological activity. However
sated within West Lake

uled out. Since the laboratory

red brick mav be part of demolition debris originall

Landfill. so RIM related activity cannot be concl

results of a sample show activity of both Thori

Radium near EPA unrestricted

for the WLL site. Howev
activity, and may indicate

ainers for laboratory analysis. The water samples were
ea southwest of the site where water had collected during the
igure 6). Photograph 6 shows the samples being prepared for

delivery. No pro s were encountered during sampling.

Results: The following methods were used to analyze the water samples:

. Total Uranium — Method ASTM D5174 Modified
. Radium — 226 — EPA 903.0 Modified

. Radium — 228 — EPA 904.0

. Gross Alpha/Beta — EPA 900.0 Modified

Quality control testing demonstrated acceptable precision and accuracy parameters.

12
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Overall, sample results for radiological contaminants of interest were below laboratory
detection limits or below regulatory action and screening levels. Due to the stringent
standards for drinking water, water sample results were compared to state drinking
water standards, and provided in Table 3.

Table 3: Comparison of Water Sample Results to Drinking Water Regulations
Comparison of Water Sample Results to Drinking Water Regulatory
Action Levels®

Combined Total 0SS Gross
Radium | Uranium a” Beta
(pCiv/L) (ng/L pCi/L.
Regul(atory Action 5 5P
Level
WLL20151105- A
Wo1 ND

WLL20151105-
W01 DUP
WLL20151105-
W02 FD

sediment, and water samples were sent to Eberline Services

s final report updates the previous interim information and
ations, details the radiological survey and testing methods,

presents all field and laboratory r;:sults, and includes recommendations based on all results.

Overall, all samples fell below site-specific action levels, with the exception of ene-general-area
comprised-oftwo soil samples and-a-dustsample-that indicated the presence of site-related
contaminants above EPA’s unrestricted use level. However, due to the discriminate and limited

nature of investigation activities associated with this report, it would be inappropriate to use
these results by themselves to make definitive statements regarding the absence, extent of
presence, or potential health risk of radioactive contamination found at investigated sites.

13
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Listed below are the recommendations of this effort as based on the results of this investigation.

1. Recommendation Requiring Additional Site Characterization; Soil Sample locations S09 &
S10: Survey and sample data suggests that the area located immediately northwest of, and
adjacent to OU-1 Area 2 requires additional characterization. The supporting data includes
persistent comparatively higher values from gamma surveys, comparatively higher alpha and
beta activity on dust swipe sample testing-o+DO07A, and soil sample results from S10, and
S09 that exceed EPA’s unrestricted use levels. These sample results can supplement on-
going characterization acthltles by mcorporatlon into any additional investigation conducted

| by EPA and the petentialiy-respensible-partiesPRPs. This conclusion is consistent with the
need for additional investigation identified in EPA’s 200 1 Record of Decision (EPA
2008)
2. Reeommendation-oflnconclusive resultq suggésting further invesligation-Cenfismatery
savnpiine-and-Aadditonak-Charaeleszation Sample Location 8 Soil sampling results

at location S02, while below site-specific ¢

n levels, d1d show ¢
activity levels. Laboratory results for sampl '

atively hlgher

d the unknown origin of the brick
e cause, and potentially the extent

the limited number of samples ¢
material, more investigation may
of activity in this area.

3 OO
. s
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Appendix A: Tables
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Table 4: Ranges for All Gamma Walkover Surveys

Location

Associated

Bquipment

. B EPA-Y
Surface Type | umimm) | (1000 CPM) | (1000 CPM)
&

Deseription Sample 1Ds
AAA Trailer Back | DO7A; S10 Grass; 8§15 7-15
Fence Line Gravel

| AAA Trailer Back | S10 Grass; * * 18 —37739°
Fence Line Gravel
AAA Trailer SW S09 Grass * 10-12 *
Corner
Virbec S04 8§11
Artur Trucking S01 Grass §-11
Back Lot
Artur Trucking S02;S02B; | Grass 12-167;
Back Lot $02C 25¢
Drainage Area — S06; WO1; *
Woods south of w02
landfill
MSD Lift Station DOSA; *
and Levee Gate DO05B;
DO05C; DO5D

House on Hill DO3A; D0O3B *

Abandoned Gas
Station

13374 Lakefront

Spanish Villége,,,, ‘
Park

Ditch adjacent to
St. Charles Rock
Road and OU1
Area 2

*not surveyed

B Point reading

“ Light rain reported during survey
P Directional shield installed

* Upper range of readings obtained near brick-walled restroom

OIA Appeal Nos. EPA-2017-000009, -000010, 000012
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Table §: Screening Values for all Du

’Spamsh Village Park Pavilion Raftér

wipe Sample Analyses Using Equipment E

131

(tested three times)

DNR Emergency Response Trailer
(EER): Roofunder AC Canopy

Spanish Village Park: Upper Jungle bD04B 445
Gym Slide Bay Floor

Spanish Village Park: Bathroom Air bo4C 432
Inlet

Home on hill: Picnic Bench 443
Home on hill: Piano 400
MSD Lift Station: Top of Control Panel 431, 417, 437

423

MSD Lift Station: Air Monitoring 4 421
Station
MSD Lift Station: R 3 428
entrance ‘ .
MSD Lift Station: Levy | 0 3 430

0 4 416

0 4 436

0 2 433

0 473,439, 423

Downspout: Sample 1

Total counts may be converted to CPM by dividing the total count value by 10
Testing performed on November 5, 2015

Abandoned Gas Station € nop; DO2A-2 0 3 394
Downspout: Sample 2 of 2°°

Abandoned Gas Station: Trash can D02B 0 3 419
MSD Lift Station: Top of Control Panel | DOSA 0 5 452
G

AAA Trailer: Radiation Warning Sign DO7A 0 17 474

18
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Table 6: Equipment E Response Checks Using 1) An Empty Tray and 2) Th-230 Check
Source

06:47 Empty Tray

Th-230 Check Source

Empty Tray(1) »

9414

09:49 Empty Tray(2)

Empty Tray(3)

Th-230 Check Source

Empty Tray(1)

14:25 Empty Tray(2)

Empty Tray(3)

Th-230 Check Source

Th-230 Check Source(1)

19:43 Th-230 Check Source(2)

1715

19:56 Th-230 Check Source(3)
20:09 Empty Tray .

1856

427

(B) Check Source
Equipment Check with'an
Empty Tray

42

DO4A 0 45
D01D 0 43
DO5SA 0 43
DO7A 1 48

A .
One minute counts

Equipment Checks and Testing completed between 12:30 and 14:15 on November 16, 2015

19
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Spanish Village
Park

AAA Trailer Back
Fence Line

Soil Sample Locations

AAA Trailer
Southwest Corner

mne

Virbec S04

Artur Trucking Back | ¢4
Lot

Artur Trucking Back S02
Lot

Drainage Area in
woods south of 506
landfill

Ditch adjacent to St.
Charles Rock Road S03
and OU1 Area 2

944

All Gamma Survey Results Used to Determ

Table 8

* Not surveyed
* Point reading
¥ Sustained upper range reading
“ Soil sample location

20
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Table 9: Summary of Laboratory Results for Dust Swipe Samples

Laboratory Analysis of Swipe Samples DOSA and DO7A
Gross Alpha & Gross Beta
Collection Date: November 4, 2015
Results in pCi/sample

Sample ID Sample Location Gross Alpha Gross Beta

Result | Error MDA Result | Error MDA
§0L51;30151 104- &i&i‘;ﬁiigﬁﬁ 0617 | 029 0907 | 048 | 074
golglf(]))léll)l()él- Landfill 0.587 1.127 | 049 0.74
gOL7LA20151 104- OAI;AlinTcr:ckmg Sign | m 071 073

MDA = Minimum Detectable Activity
J = Laboratory Data Qualifier: Value is estimated

21
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Table 10: Summary of Laboratory Results for Soil and Sediment Samples

Laboratory Radionuclide Analysis of Seil and Sediment Samples
Collection Date: November 4-6, 2015
Results in pCi/g
Sample ID ® = - = v ®
£ s R R RS K|S |[& |8
18 | | |E (g |& || |8 |¢
< |2 |5 |E |8 |5 |2 |2 |2 |2 |z
3 s | |5 |5 |5 |5 |8 |5 |5 |%
i- ‘- d.) ] ] .-: .-: .-: = = 5

WLL- m
20151104-
so1 -m

WLL-
20151104-
S02

Q U ' k7 U
WIL-
20151104- [Brr | 135 [ 177 | 038 [061 053] 035 [ 041 [ 035 [025 [0:06] 033
2B [MOR 157 |35 [0 [0 005 [010 000 007 009 [o06 [007

WLL-
20151104-
S02C (FD)

WLL-
20151105- 035

<
o
W

S03 _ -

WLL-
20151105-
S04

Q. U U
WLL-  [Res | 380 |-020 ] 112 |211 |115]/109] 109 [107[105]006]084
20151104-
S05 MDA | 161 | 316070 0321087 /011009 [008]008]013]007]

o . v ¢ iy 0 8} U]

Res = Results Q = Laboratory Data Qualifier
Err = Error U = Radionuclide was detected, but not detected
MDA = Minimum Detectable Activity above the MDA

J = Value is estimated
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Table 11: Summary of Laboratory Results for Soil and Sediment Samples (Continued)

Laboratory Radionuclide Analysis of Soil and Sediment Samples (Continued)
Collection Date: November 4-6, 2015
Results in pCi/g

Sample ID ® = - = v ®
£ s S8 7% |8 (55 |3
= |& |2 |t |t |E|E | |E |E |E
» 73 (\Il = = -E -E -E -E -E -E
2 Z = = = = = = = = =
E|E T |32 |22 |2 |E|E|E
Qo &) J & =4 = = = = ] =)

WLL- Res 6.08 | 3.76 | -0.07 | 1.03 | 1.36 | 0.93 0.74 1 0.73 | 0.05 | 0.82

20151105- | Err 131 | 1.59 | 040 | 045 | 0.41 0241021 | 0.07 | 0.22

S06 MDA 1.10 2.88 0.85 0.24 [ 0.73 0.06 | 0.06 [ 0.10 [ 0.06

WLL-

Res = Results Q = Laboratory Data Qualifier
Err = Error !
MDA = Mini : \ above the MDA

alue is estimated

20151106- - - - -
S08 lmmm
E--------

WLL- Res 11.04 | 4.80 3T ) ] ; 0.07 | 0.86
20151105~ | Err 177 | 174 008|024
S09 MDA 148 | 3.06 0.11 0.08
WLL-  |Res | 1957 | 478 | 247 328 105511412262 195|090 010101 |
20151104- [Brr | 229 | 1.74 | 044 [ 088 | 053|032 ] 401 | 047 [027 [0.09] 028 |
S10 _----
- . L v

U = Radionuclide was detected, but not detected

OIA Appeal Nos. EPA-2017-000009, -000010, 000012
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Table 12: Summary of Laboratory Results for Surface Water Samples

Radionuclide Results for Surface Water Samples
Collection Date: November 5, 2015

Results are in (pCi/L)
WLL20151105-W01 WLL20151105-W02
Parameter Sample Lab Duplicate Field Duplicate
Result Error MDA Result Error | MDA Result Error MDA
Gross Alpha 3.651] 2.03 3.48 3.04 1.38 1.53 2.04 1.54 2.67
Gross Beta 8.85 2.69 4.86 10.24 2.44 10.10 2.56 4.40
Radium-226 -0.04 U 0.13 0.44 0.34U -0.05 0.13 0.38
Radium-228 0.89 U 0.50 0.95 029U 0.17 0.48 1.02
Total Uranium® 1.49 0.04 1.00 1.15 0.31 0.01 1.00

A Results are in pg/l

MDA = Minimum Detectable Activity :
U = Laboratory Qualified Data: Radionuclide was de
J = Laboratory Qualified Data: Value is estimated

| but not detected above th

24
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Appendix B: Figures
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Appendix C: Photograph Log

ional shield attachment

Photograph 2: Gamma walkover survey conducted at Spanish Village Park
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<

Photograph 4: Soil sampling with Split Spoon sampler
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Photograph 6: Surface water samples being prepared for shipment
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Photograph 8: Testing of Dust Swipe Sample D04B with Equipment E
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Appendix E: Level IV Data Packets

Level 1V data packets are available upon request
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Appendix F: Radiological Field Equipment
Equipment 4: Ludlum model 2221 with 43-5 Zn$ Scintillator detector - The meter has both
digital and analog scales, is able to provide both instantaneous rates and accumulative
counts over a user set time, and has field adjustable voltage settings to give the user
some flexibility in selection of probes and focusing on feedback at different energy
levels to help evaluate readings. The 43-5 ZnS detector is an alpha radiation detector
that requires very close proximity to the surface of the object being surveyed.

Equipment B: Ludlum model 2221 with 44-10 Nal GammaBcintillator detector - The meter
both instantaneous rates and
has field adjustable voltage
obes and focusing on

The 44-10 detector is a
ich sensitivity and fast

has both digital and analog scales, and is able to
cumulative counts over a user set time. The mef
settings to give the user some flexibility in se
feedback at different energy levels to h
Sodium lodide (Nal) gamma radiatio

response.

logarithmic analog scale ai
roentgen per hour (uR/hr).

swipe counter - This is a bench top meter
aples. These samples are small cloth patches
unts for alpha and combined beta gamma

simultaneous alpha and beta sample counting. Readings are in CPM for alpha and

combined beta gamma.
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Appendix G: Previous Investigations

ﬂ----'-[ Formatted: Normal
Historic sampling and surveying efforts identified in the SAP that were considered for the
current mmvestigation;
e Late 19807s Department of Energy (DOE) Haul Road Sampling, 28 mtersections (1994 e====1 Formatted: List Paragraph, Bulleted + Level: 1
DOE Remedial Investigation) + Aligned at: 0.25" + Indent at: 0.5"
e 2005 MDNERE Formerly Utilized Sites Remedial Action Program (FUSRAP) haul road
sampling St. Charles Rock Road, Taussie, Boenker I
e March 2013 EPA ASPECT Gamma and Infrared Suz
e May 2013 MDNR Radiological Survey, Alpha, ] mma survey/sereening
e June 2013 DHSS Air Sampling, Alpha/Beta pd mbient Gamma
e  Mavy 2014 EPA BMAC radiation survey ané sampling
e 2014 EPA Community Air Monitoring a, Alpha/Beta Uafticulates, Radon
e  April 2015 MO University of Scienc JTechnology Phyto foreusic
e May 2015 Respondents Air Monitoring, V0% s, Gamma, Alpha/Bets Barticulates. Radon

OIA Appeal Nos.
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Appendix GH:  Field Data Logs

D4

Sample Event Log Information
Project : West Lake Landfill Vicinity Sampling Event
Sampling & Analysis Plan:
West Lake Landfill Radiological Survey and Bampling Plan, November 3, 2015
Purpose: Sample and Data Collection
Date: November 4, 2015 Arrival Time: . 50 Departure Time: 4 f ﬁgz ““““
Team members/responsibilities:
N nith C . 1
?;m Seabaugh + Eric Qilstrap oo
Weather (Description) . ) o Wind: (Divection und Speed)
ﬁPM"Hy C%bﬂ &\/ Im@mwiuw:@? i{umrdzty:?j_% @ 3 mph
Radiation detection equipment used: model/serial pumber/calibration:
L] Ludium Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015
Time:
Reading:
l E i Ludlom Model 2221 & 43-58 Detector/156999& PR155892/Angust 8, 2015
Time: 4/ 15 LED) ] ! n/sNn
Reading: Gep L OLCURBNGES 0F S iNGLE 1CPW(SLIDE) | QC P sdipes
Ludlum Model 19A7 201916/June 25, 2015 o
Range of Readings: V- 100 1, R/ ha
Sample Collection Log Information
Sample location description:
PANISH VILLAGE PARK
-
Odors Present:  Yes of No J [If Yes Please Describe:
Collection equipment:
DUST SWIPE, EXTENSION POLE
Sampler's name(s):
See Teom Members
Sample | Sumple Sample  (LLTP () Analytes Requested &
D Number DaterTime |TPETYPE iiin | Deseript. |y " | Preservative if used
H : Wall : : mviLLion [OTEAES8] -0 1
WLLOSH0ADOA | M3 27, | 6RAB |DUST JEVted 220 Cout >y
it b Juncae 721
WLL2051I04D04B **,/f%{-}’g vl tord B
W4 h s [RR Ak UT2180]
WLL20I5H0ADAL '/ 25 e
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DB

Sample Event Log Information

Project : West Lake Landfill Vicinity Sampling Event

Sampling & Analysis Plan:
West Lake Landfill Radiological Swrvey and Sampling Plan, November 3, 2015

Purpose: Sample and Data Collection ' 15 Lo

Date: November 4, 2015 Arrival Time: Mﬂ@pamxm Tima:‘;m o

Team membersiresponsibilities:

Ryan Seabaugh +Eric Gilstrop o

Weather (Description) Wind: {Dirvetion and Speed)
’1’emmmtm;:} C} F Humidity: Q,é)__%

'Pm‘ﬂy Closa v | ,SM@;g_'Ywmpﬁ

Radiation detectibn equipment used: modelserial number/calibration

m Ludlum Model 2221 & 44-10 Detector/218595 & PR231B43/October 20, 2015

Time:

cading:
Ludlum Model 2221 & 43-5 Detector/156999&PR155892/Augnst 8, 2018
Time: 115 /16

ending: CYOPM SWIFES

Lodhum Model 19A7 201916/ June 25, 2015

Range of Readings: £ - i@ QR/ b

Sample Collection Log Information

Sample location deseription:

MSD Lier StaTion = Levee GaTE

Odors E’mszﬁm:@ar No ¥ Yos Please l)mgm:
' MODERATE

Collection equipment:

DUST SWIPE, EXTENSTON  POLE

Sampler's name(s):

See Teom Members

IDNumber | U0 IsumpieType| R | RS ’;%"Z’é‘é;:id, AniyesReguested &
WIL0504DW9A | VAR5 [ GRAR [ DUST [HSDbwa 532, [ Countl, B
WILDS OISR |14+2 EER AR gggﬁ} '
WLL20I51104DSC |54 2 Rk [z TaIEe )
WD IR 17| Vv N e oo |

OIA Appeal Nos.
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D3

Sample Event Log Information
Project s West Lake LandGll Vicinity Sampling Event
Sampling & Analysis Plam:
West Lake Landfill Radiological Survey and Smmpling Plan, November 3, 2013

Purpose: Sample and Dats Collection

Date: November 4, 2015 Arrival Time: 4,»15\.‘;”,2,‘%%mmrmm I‘xm&jz‘,ﬁﬁk
Team members/responsibilities:

Ryan Seabaugh + Erie Gilstmap -

Wenther {Description) Wind: (Divection and Speed)
Humidity: 14 %

Powrd) y C ‘gadv "Fempamtnmltﬁ @ 5 tmph

Radintion detection equipment used: modeliserial number/ealibration:

L1 Ludium Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015
Tinwe:

Heading:
¥ i Ludlum Model 2221 & 43-5 Detector/156999& PR155892/August 8, 2015 { SW1PED)
Time: i5
Reading: cpM | gach
L] Ludlum Model 194/ 201916/June 25, 2015

Range of Readings: ] = l;% =YY
! Sample Collection Log Information

Sample location description:
. House oN THE Ha

Odors Present: Yes “@ﬁ/ I Yes Please Doseribe:

Collection equipment:

DUST SWIPE

Sampler's name(s):

ee leam Members
Sample Sample MMM Analytes Regquested &

Samyrle ;i
Date/Time Matrix Deseript. 1{'{% Coard. Preservative i used ,

ﬁu
WLL20110M03A | V4715 | Gra® [TusT ;a%%ﬁ% 23%% S eds |
wosoamusg|VA7e | N | Ao forasss Y

1B Kumber Sample Type
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Sample Event Log Information

Project : West Lake Landfill Vielnity Sampling Event

Sampling & Analysis Plan:

West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015

Parpose: Sample and Data Collection

Date: MNovember 4, 2015 Arrival Thue: Ml%“}jéf Departure I‘tmw}}—ij}df_

‘Team members/responsibilities:

Ryon Seabough + Eric Gilstmp B

Weather {Doscripti Wind: (Dvrection and Spoed
cather Mescripton) “i”mmmwgl Foo| Humidity: ‘wjm% Eﬁ ’;:‘ ’?7 ::“h}

Raelly 0oy - S a3

Radiation detectibn equipment used: model/serial mpmber/ealibration:
D Laodbom Model 2221 & 44-10 Detector/218598 & PR231843/0ctober 20, 2015

Time:
Reading:
Ludiom Model 2221 & 43-5 Detector/156999& PRI55892/ August ¥, 2015
Time: i 2/%;( = | AYE
ading: Qepm svlibes OCPM WASFOR AL SINGLE[COUNTS 1CPM
foﬂfﬂm Model 194/ 201916/June 25, 2015 (TRASH BARREL

Range of Readings:  © [ - [& @\.R/ e

Sample Collection Log Information

Sample k‘mﬁ‘ﬁ description:

Sk Charles Kotk Road Abandoned. biag Stattion

Odors Present: @E)aw No ilf Yes Please Describe:
LI

Collection equipment:

DUST SWIPE EXTENSION POLE
Sampler's name(s):
See_Team Members

, Sample |, \ Sumple sample | MIPLAO L Analvies Requested &
1D Number Bate/Time Sample Type Matrix Degeript. ;éﬁp&z Coord. Presevvative if used

WLLZ05 04D | VAT5 [ GRATS [TUST %vggggﬁ%%%%mz‘;;‘;i}%
L5 04dA-2 }}ffffif’ \ | e [SAME 535
WLL2SH0p0R WA | Y| W TRABH LS .
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Sample Event Log Information
Projeet : West Luke Land il Vicinity Sampling Event
Sampling & Analysis Plan:
West Lake Landfill Radiclogical Survey and Sarapling Plan, November 3, 2015

Purpose: Sample and Data Collection
Pate: November 4, 2018 Arrival Time: w‘ A@Mmbﬁmﬂum Timmw%~ W
Tmm members/responsibilities:

"Ryan Seabaugh + Eric & lshrap

Wmtzm {Description) b Wing: (Direction and Speed)
Y o 4 slkipye Ly,
“Fart y E; o dy “?mmmmmrlml i’ﬁlﬂﬂdﬁ]ﬂ(& Z % _S— @ 3.8 mph

Radiation dﬂmttyfu eguipment used: model/serial number/ealibration:
D Loadlum Model 2221 & 44-10 Detector/218595 & PR231843/0ctober 20, 2015

Time:
Ladlum Model 2221 & 43-5 Detector/1 56999 & PRI55892/ August 8, 2015
Time: WBN5 ] W/4/19 i!
g 4?««%% 0 cpmlehiees) (00PN wASTORRDE SINGLE COuNis| Y epm
Ladlum Model 1947 201916/June 25, 2015 %’Yﬁi‘ 10’68)

Range of Readings: N A
Sample Collection Log Information

Sample location deseription:

FER TRALLER

Odors Preseat: Yes o@ tii’ Yes Plense Describe:

Collection equipment:

DUST SWIPE EXTENSION POLE

*mn%lar % name(sy
ee lemm Members
Sample | Sample Bample —— Analytes Reguested &
1D Number Date/Time Sumple Type Matrix Descript. GPS Coord. Preservative if used

WLL20I9) 080004 et> |Graes [DusT St aean)  Cout %, A
lWWZ 55?9%6% LS R INTeR (0722157

l ELE 4793506 I
IWLL20lIAD0IC | Yaa2i5 | [poor 72T
WAL H)%ﬁ“ o | R LEnT T
WIL20ISTIADOIE 045 & N R
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Sample Event Log Information
Project : West Lake Landfill Vicinity Sampling Event

Sampling & Analysis Plan:
West Lake Landfill Radiclogical Survey and Sampliog Plan, November 3, 2015

Purpose: Sample and Data Collection AT
Drate: November 4, 2015 Arrival Timezmw Beparture Time

Team ;tm;;/mﬁwmibmﬁm S Skt Aham M’\‘-’\s‘—"\ﬁ
Ryan Seabaugn+ Erie Qilstrop P e .

‘Weather (Description) - Wind: (Direction and Spoed)
?Qﬁ“* )1 Qk ouL &*y’ Tﬁmp«emtum:i?l’ﬁ E/iumxdzty;‘? 5 W EE @ 2 mph

Radiation deteltion equipment used: model/serial number/ealibration:

[:] Ludlum Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015
Time;

\7:49

¢ m‘m IOdAACGE

Readin
l g i Ludlum Model 2221 & 43-5 Detector/156999& PR155892/August 8, 2015
Time: /shs
[Reading: NREEIIETED
V] Ludlum Model 19A/ 201916/Junc 25, 2015
Range of Readings: X-15 MR ha
Sample Collection Log Information
Sample location description: AAA TRAILER LOY - LDCATIONS
APRROVED BY DWNER (EAST FENCE 1INE)

Odors Present: (\‘!'f_a)ar No 1’!&&;& Pfi?;aw Deseribe:
Ll

Collection equipment:
DUST SWIPE

Sampler's name(s)

See Team Members

UTedim) .
D Nusber Rample Sansple Type Sample Bumple g Awalyles Reguested &

Date/Time | Matrix | Descript. (B """ | Preservative if used

WLOSUMDUA 25 [eRaB [DusT (SN Siss ] ComnoXy BT

l’?{m MM%R/\ o M0EtING S0 WE b Yo ook @ OYha \ocovions

48

OIA Appeal Nos. EPA-2017-000009, -000010, 000012



D3

Sample Event Log Information

Project : West Lake Landfill Vicinity Sampling Fvent

Sampling & Analysis Plan:

West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015

Purpose: Sample and Data Collection

Date: Nover

Arvival Time:

Team members/responsibilities:

Qym Sealbaugh * Erie @;‘Aﬁmp

Weather (Description)

Temperatie: F Humiddity: e

Wind: (Drirection and Speed)

miph

Radiation dmai’ti(m equipment used: model/serial number/calibration:

L] Ludium Mods] 2221 & 44-10 Deteetor/218595 & PR231843/October 20, 2015

Time:

Reading:

Ludlum Model 2221 Mwﬁ Detector/15699 & PRI55892/ August 8, 2015

Time:

Reading:

[j Ludlum Model 194/ znwmm»ife\zs, 2015

Range of Readings:

Sample Colleetion Log Information

Sample location description:

NA ‘
Site Atcess not oblained -

Odors Present: Yes or No

¥ Yes Please Deseribe: \

Collection equipment:

N

Sampler’s name(s):

N

T8 Namber

Sample
Trte/ Ve

Sample Sample

Sample Type Matrix Daeseript.

. Analyies Reguested &
s Ciwh\ Preservative i waed

N

AN
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Sample Event Log Information

Project : West Lake Landfill Vicinity Sampling Event

Bampling & Analysis Plan:

West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015

Purpose: Sarmple and Data Collection

Date: Movember 4, 2015 Avrival Times _ 1.5

Departure Time: %0

Team members/respousibilities:
Bt Gt nivaim o b ik,
o, A W BW

Wi o “’;"v::‘l o

Hos PSitinggioni i FERC B
R ey, TP

Weither (Description)
4 g%% Temperature: £F | Humidity 84

Wind: (Direction and Speed)
A

o

W eoomph

Radiation detsction equipment used: model/serial number/ealibration:

L] Ludiom Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015 727

L
f e L

Thue: % o e
ohon - Reading: Geped [Tpee 0Y et L S

L] Dudium Model 2221 & 43-5

Detector/156999& PR153892/August 8, 2015

Time Ty v § i

Reading: e I et T

' [27] Ludium Model 194/ 201916/June 25, 2015

Range of Readings: e B M

Sample Collection Log Information

Sample location d&wrﬂ%ptiom
e e i

Odurs Present: &y’ or No |1 Yes Ploase Duscribes

w,zq. il gwwwu_ i Randy ¥ Gk,

Collection equipments Sodgen 4 Bubtailew £0E
E T NI e T N TS

=
. By 5

Sampler’s mame() i Gotating. / Poiies S ;
Wb i i f i St ssine e S i

1D Number ﬂ:& w':‘t;gfm Sample Type ;:;“tff: é‘;‘:ﬁ; GFE Conrd, A;:;:z;e:g?&ayzzd &
m Do f" j ‘ﬂi"‘/ Gvaly oy Paiy w
oo B O%Ifiﬂ? Linla “ ;?M; ih’l’&;&ﬁ
wode | Y ‘f}jt{ Z»:; *x - Qﬁ?ﬁ:&wﬂ
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Sample Event Log Information

Project s West Lake Landlill Vicinity Sampling Event
Sampling & Analysis Plan:
West Lake Landfill Radiclogical Survey and Sampling Plan, November 3, 2015
Parpose: Sample and Dats Collection
Dater November 4, 2013 Arrival Time: J 250 Departwre Time: 13,50
Team members/responsibilities:
T, ;;.,,,.@,\1 - e @Wn@»‘m,ﬁ
Q*m }”""’ g g . )WM'7 v
Weather (Description) ) i o Windk; { Divection and Spead)

—_ Temperature: {4 F Humidity: 79 % SoE G D wph
Radiation detection equipment nsed: model/serial number/ealibration:
L] Ludlum Model 2221 & 44-10 Detector/218595 & PR231843/October 20,2015 §ano- | pooc

Time: Vi%ioe. |, N Y Vs i

Reading: s R gran | fis ROV i e
L Ludlum Model 2221 & 43-5 Detector/156999&PR155892/ August 8, 2015

Time:

Reading:
L] Ludium Model 194/ 201916/June 25, 2015

Range of Readings:

Sample Collection Log Information
Sample location description: )
bt "iﬂwwww:wj} gk bk T g R
Odors Present:. Yes a@ 1 Ve Please Deseribe:
Collection equipment s pawomad
Bl Speion s IO Rk G
Bampler's name(s):
P () D, Clormoy, Gl Bttt s
- Sample y Sample Sample ‘ Analytes Requested &
10 Number Date/Time Sample Type Madrix Prescript. GES Coned. Preservative if used
Wz’ﬁﬁz f i N it 5 g Bagae, By %‘:f’ﬂf:«éw N
o SR & ‘:}“L e Lot e PIEas Ty L %mé Cf;::j‘ 3 g@;an )
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Sample Event Log Information

Project s West Lake Lundfill Vicioity Sampling Bvent

Sampling & Analysis Plan:
West Lake Landfill Radiological Survey and Saimpling Plan, Movember 3, 2013

Puarpose: Sample and Data Collection

Date: November 4, 7015 Avvival Time: 15 5 Departure Time: jb:a5"

Team members/responsibilities:
g Gl & Bl alimeed
N W )

Weather (Desiviption) ; » . Wind: (Direction and Speed)
“ Bt Temperanirg LT Humidity: 1o % S 5 ik

o N S

Radiation detection equipment used: modelfserial number/ealibration:

L) Ludium Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015 **75"

Time: P w1 LRLdE : Fiage Y%

Reading: Oy 19 Blge £ | o e iy e ey
m Eandbum Model 2221 & 43-8 Dﬁi%tﬂﬂiﬁéﬁ%&l’m“&58921‘Zugmt 8,2018

Tirae:

Reading:
i | Ludium Model 1947 201916/ une 25, 2015

Range of Readings: T

Sample Collection Log Information ~ %, 87 ¥ fomr 5y

o AR o T
*“*@Mcy P o g NPV RRIES v AT S I - T, - WY %ij*M a&w%mﬂmﬁz o i mgﬁf’%&%w o
Y - Tal e ras g M £ ab Pl e plesn Prit g S

Odors Present: (Yed) or No 11 Yes Please Describe: . ) .
T e e Y v 56, F0 o oy oss B

Collection equipment: Silales o breririd
e Jﬂ,, SIS

Sampler's name(s): . - T‘"’i}Mm P "iW";‘w Sean i BT
@Mv Bkttt o, e
; ) Bampbe - |, Bample Sample ’ Analytes Beguested &
1D Number Drated Ting Sauple Type Matiix Deseript GFS Coord. Prieservative il used
e . . T%ﬁww‘xw'& B ey o 2 e u
) - T N
T e S O Bod B %m[ fe s gﬁm\%hmg Jf‘”%w%

%
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Sample Event Log Information

Project : West Lake Landfill Vicinity Sampling Event

Bampling & Analyveis Plan:
West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015

Purpose: Sample and Data Collection

Date: November 4, 2013

Team members/respousibilities;

. om.%

‘&:@.ﬂ A mh‘ %*’”"”‘*ﬁ;‘:’ o .
LT PUI i, Ot ik
Weather (Description) ) Wind: (Direction amt Speed)
Temperature: 1 F Homidity: 7%

S . JEe mph

Radiation detection equipment used: model/serial number/calibration:

Ludlum Model 2321 & 44-10 Detector/218595 & PRI3IS43October 20, 2015

Time:

baiigy

i el

Reading:
[ I Lodlom Model 2221 & 435

Detector/156999& PRISSR92/ August 8, 2015

Time:

Rigading:
l I Ludlomw Model 194/ 201916/ une 28, 2015

Ranpe of Readings:

Sample Collection Log Information

Sawple locstion description:
ﬁ"“m‘ 'W"M“’A—w;fj < TWR - DIV AV B S T S

Odors Present:

Yex or No

1§ Yeu Please Deseribe:

Collection equipments L0 Wevnmis
Q,{Aw T ‘»«‘:Mﬂ»gbig?’ (R SRS T

Sampler's name(s):
L e
s, Pt v}c’\mw o,
Sample |, Sample Bumple e g Anulyies Reguested &
10 Number Drate/ Time Sumple Type Blatrix Duseripl GRS Coord. Preservative if used
“%’Q‘ t W olt G e Bt o s T,
wivdsisnpd Seif| e & e e G g, G b
wlaf fis , it Lty a i
wsosiat Soac] T [opon | o0 -
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Sample Event Log Tnformation

Project s West Lake Landfill Vicinity Sampling Bvent

Sampling & Analysis Plin:
West Lake Landfill Radiologleal Survey and Sampling Plan, November 3, 2015

Purpose: Sumple and Data Collection

Date: November 4, 2015 Arvival Timer /750

Departure Time: 157 50

Feam members/responsibilities: | - .
; Tinan €500y Azw,gw?w b R, %/”my . o
G o e . m o gz“j"’?ﬁwﬁ“" 4 T q ‘:‘?"S; m oy
Weather (Description} Wind: {Direction and Spesd)
£ it Temperature; B F Humidioy: &7 % SC w1
s, Eald b L iph

Radiation detection equipment used:  modelserial number/ealibration:

" [7] Ludium Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015

U Ry b

Time: PO Tymoen | VAR YT

Reading: Toot. | T oS | iasude] qaan (BT
m Ladium Model 2221 & $3-8 Detector/156999& PRIS389 2/ August §, 2015

Tirie:

Reading:

Ludlum Model 19A/ 201916/ une 25, 2015

Range of Readings: LG Al A

Sample Collection Log Information

Sample location description:
B T BB e Wi PR

Odors Present: ﬁ’e@w or No 1 Yes Plense Deseribis v bbbl Bigaaie Toieailiye Bt
Shade drmnan s T
Bampler's name{s): P T v
i A s um»‘ S gVl
: Sample - . . Sample Sample Awvilytes Regueited &
It Namber Date/Tine Sample Type Matrix Daiscript. G Cuord. Preservative If vsed
}F/ "F/ Ug W Wiy St (¥ [T W &Q%U’V S ’%u >

gl pde S in
e

b AR

Lot Py Lot Wi
s Othe . v tan
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Sample Event Log Information

Project s West Lake Landfill Vicinity Sampling Pvent

Sampling & Analysis Plan:
West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015

Purposes Sampleand Dats Collection
Date: Movember 5.2015 Avebead Tiover e o5 Departure Thmey, Jode

Team members/responsibilities:

Cown ThEMNr | EFO Joiniad Buriony

Lo g . “wﬁmhwgffw~ i
e 5 s
Weather (Description y Wind: (Direction and Speed)
o ) Temperatwre:2¥F | Humidity: .77 % o o
B L A

Badiation detection equipment wsed: modelserial number/calibration:
L7 ] Ludium Model 2221 & 44-10 Detector/218595 & PR231843/October 20,2015 7 -, 1o

Time: og [ ey o J o,

Reading: ooEg Gt Al | g E ok | YHq
L] Ludium Model 2221 & 43-5 Detector/156999& PR155892/August 8, 2015

Time:

eading:
Ludbiom Model 1947 201916/Jung 25, 2015 i bl
Runge of Readings:
Sample Collection Log Information
Bample location description:
Bde  slideec
Odors Present: @ or No 1 Yes Please Describe: )
Vmey P d T et S v i
Collection eqummen%j,%%w K‘WJ %éw e
Sampler's samels): Do, o
M» Pt v it
Baaple " . Sample Samyile Analytes Requesied &
1D Number Tratel Fime Sample Type Matriv Deseript. GPS Coord, Peesrvative i used
GhL L e SO Vs fru i : Tigtan s e
i e N B (o4 {3{&@ Cokain & @Jw*‘”@:ﬁ‘ L Tl tvonn M*’”%fﬁfi“
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Sample Event Log Information

Project s West Lake Landfill Vicinity Sampling Event

Sampling & Analysis Plan:
West Lake Landfill Radiclogical Sarvey and Sampling Plan, November 3, 2015

Parpose: Sample and Data Collection

Date: Novernber 5, 2015 Arvival Time: (/oo

Team membersiresponsibilities:
T 2 O™y} 5

Weaté‘xw {Tieseription) 5 L& disdi T 34 Wind: {Direction and Speed)
emiperaturess v F Tipnddine P o
W sl ’ e B @ LD mph

Radiation detection equipment ased: model/serial number/calibration:

L] Ludium Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015
Time:

Reading:

L) Ludium Model 2221 & 43-5 Detector/156999&PR155892/ Angust 8, 2015
‘Time:

Reading:

L] Ludium Model 194/ 201916/June 25, 2015
Range of Readings:

Sample Collection Log Tnformation

Sample location deseription:

2%
i

sp% re

B [y 25 ‘(;4 Nz'”w/i:}
L BE A el

Odors Present: Yes or {f%‘} Describe:

Collection equipment:  { a4 A& PA Dniasiam 4 Blo 0 ¥ abvens sy

Samipler's ume{a}: -
AL
Sample - 1 Sample Sample - Analytes Regaesied &
1D Number DaterTime [T TPRIPE neiie | Deseript, | STV | preservative if used
m} - e
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Sample Event Log Information
Project : West Lake Landfill Vicinity Sampling Event

Sampling & Analysis Plan:

West Lake Landfill Radiological Burvey and Sampling Plan, November 3,2018

Purposes Sample and Data Collection

Date: November 5, 2015 Arrival Thme: . 0050 Departure Time: 13105
Tesm membersiresponsibilities:

s Lot Phgeirs Phatange & P&
i, Pk oo
Weather {Description) Wind: {Direction and Speed)
Q. ;i, % Temperature: Lp3E Humidity: &3 % k- @ & mph

Radiation detection equipment used: modelserial number/ealibration:
L] Ludium Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015

Time:
Heading:
D Ladlum Model 2221 & 43-5 Detector/ 156999 & PRIS5892/August 8, 2015
Tipne:
Reading:
l ! Ludium Model 1947 201916/0une 25, 2015
Range of Readings:
Sample Collection Log Information
Sample location deseription: o wwwgw%% " o -, B b st Dl B 15 R
s ;:fﬁ S & Mgﬁ t;;.;,&:m 8 0y B W S

e b LB e B PLY et G g

Odors Present:: Yes or No 1 Yes Please Describe:

Collection equipnent: A Ko ,3! i 1
R
Sampler's name(s):
P (s} A
\ Suiiple: | Sample Samphe Avalyies Requested &
B Namber Date/Time | TPETYPEL i Descript. GFS Cuord, Preservative i used
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Sample Event Loz Information
Projects West Lake Lapd il Vicinity Sampling Event
Sampling & Analysis Plan:
West Luke Land Bl Radiological Survey and Sampling Plan, November 3, 2015
Parpose: Samiple wad Data Collection
Date: November 5, 2015 Arrival Time: (2009 Departure Time: 2. 5%
Team members/responsibilities:

5 A T e
ot Mg, Ao Gieha, SO
Weather (Dacription) Wind: (Direction and Speed)
i ’ TR 5 gk #,
e g ) Temperatore: L4 F Humidity: ©% % S @D _mph

Radiation detection equipment used: model/serial number/ealibration:
[T Ludlum Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015

Thne: L 141 1235 | aan
Reading: W as ey Von e
D Ludlum Model 2221 & 43-5 Detector/1 56990 & PR155892/Angust 8, 2015
Time:
Ludlum Medel 19A7 201916/ June 25, 2015
Range of Readings:

Sample Collection Log Information

Sample location description: gt Bitsen T e B i 5

3 g # !l?»l.v 3 {} ®
SRY 9 Lot BB P i W%% QW%W e

Odors Present: . Yer or No ¥t Yes Please Describe:

Collection equipments o2 e 4 ,
/@:%k %wm %«-iﬁwﬁm T A P Y
Sampler’s name(s): v o0
R B, s
s Swmple . ) Sample Sample vain o Analvies Beguented &
1D Number Date/Time: | P TIPEL i Deseripl, GPS Courd. Piréservative if used
VSIS sty | RO T S
lplied — HE L ant ] e ) fant g
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Sample Event Log Information

Project : West Lake Landfill Vicinity Sampling Event

Sampling & Analysis Plan:
West Lake Landfill Radivlogieal Survey andd Sampling Plan, Wovember 3, 2015

Purpose: Sample and Data Collection

Date: November 52015 Arvival Time: | 1% %% Departure Time: 1o

Team members/responsibilities: .
%ﬂm T ,m? B e g Gty L Gy
T e Prwb® L Gulaheep

% By AN RB g a B il

Weather (Description) Gre i 78 o Wind: {Direction and Speed)
[L2E Temperare: B7TF Humidity: 78 % < @t mwph

Radiation detection equipment used: model/sevial number/calibration:

|54 Tudium Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015

Time: )
Reading: g
m Ludiym Model 2221 & 43-5 Detector/156999& PRISS892/ Angust 8, 2015
Time:
Reading:
m Ludium Model 1947 201916/ une 25, 2015
Range of Readings:
Bample Collection Log Information
Sample location deseription: 7. e 55 e
%’1’23“2“@ ME ﬂ;gﬁ 3%;% Z‘..:f if;fffm g,,:” vl g Airar z:;mz:: {;:: beer g::f; er‘m, w;: i

i Ty Bt § B L L i i oS e Pt B T

Odors Present: (Yeg or No I Yes Please Describe: Mk - Whabic o D S o cdose

Collection equipment; .
s “ ,E; s e sl S
BIABE i Y

Sampler's name(sy; " . RN
WhE fRE8 |G B g i, Prsih
s @,wﬁiﬁW“, WW%

' Sample Sumple Sumple Analytes Requested &
1D Number Duste/ Time Sample Type Matrix Deseript, GFS Coord, Preservative if used
N e N (B T, R
CaunsEEe el - 5 i o o e R
;éj Phps iz ol aﬁmfﬁﬁ b "
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Somple Event Log Information

Project s West Lake Landfill Vicinity Sampling Event

Sampling & Analysis Plan:

West Lake Landfill Radiological Surviey and Sampling Plan, Novermber 3, 2015

Purpose: Sample and Data Collection

Date: Moverber 5,2015  Avrival Timer 305 07 Departore Time: 750

Team mmbem/mmmimmi%
@««{“’ i "».W’M

By Cumard s, Bl

Weather (Desceiption) Wind: {Direction and Speed)
P L ‘ ; B e 9 <'ir'}
L Soen Temperare: b F Humidity: K D% W%? @2 mph

Radiation detection equipment used: wodel/serial number/calibration:
"] Ludium Model 2221 & 4410 Detector/218595 & PRI31843/October 20, 2015

Time: : Lips i
Beading: Fose
m Ludiom Model 2221 & 435 Detoctor/156999& PRIS5892 Augnst 8, 2015
Time:
= Reading:
! f Ludlum Model 194/ 200916/ June 25,2015
Range of Readings:

Bample Collection Log Information

b
Odors Present: ;ﬁc\ @ If Yes Phease Describe:

Collection equipment; -

Sample location é;mrimitm: ey
. e WLL. . §

o

Sampler's pamels)

Bample Bample Anilyies Requested &
Desciipt. GES Coord. Pruservative if used

%WWM; %g,w Lompi;
T T hoeson By G i
Bk e

10 Bamber Sample Tvpe

. i i
S Ton e e o L

Tastud i, "

s o i 45 Mm Ve ki skl | w1 s mww s i
Mya. ";‘,’;‘ ém sk e iy et Bt LD
&MWWM“ ‘“’Ww% ;‘ b o iy b f#w‘*“ ’”‘l[‘m Lo
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S0

Sumple Event Log Information

Project : West Lake Landfill Vicinity Sampling Event

Sampling & Analysis Plan:
West Lake Landfill Radiclogical Survey and Sampling Plan,

Wovember 3, 2015

Purpose: Sample and Data Collection

Date: November 6, 2015

Arrival Time: | mwﬁﬁmnum Tim‘?{,.ML éguﬁ

Team members/responsibilities:

Eric G\’x\ﬁmp

%lﬁm\

Weather (Description)

Sumny

T’ézmpamm&::mﬁ

Hurnidity: |

Wind: {Dideciion sod Spesd)

Radiation detection equipment used: modelfserial number/ealibration:

W

L] Ludium Model

2221 & 44-10 Defector/218595 & PRIJIBA3October 20, 2015

Time:

Reading:

l l Ladium Model

2221 & 43-5 Detector/156999& PRI

AERY2/ Angust 8, 2015

Time:

Reading:

t‘:f Lodium Model 19A7 261916/ June 25, 2015

Range of Readings:

Sample Collection Log Information

Sample location deseription:

mi\) mmfm%ﬁm padh

ONwo. et

Aischoagy location
Re- Dodoowng, Lakeknm

m SW woedaed
- Drwve propoatise

I Yes Please Deseribig:

Odors Present:  Yes u@

Collection equipment:

Split Spoon \w{e
Sampler’s nume(s):
Si‘%ﬁ Tﬁﬂw& ﬂ%@yﬂkf‘(f) i
- F " ,
IWLL20I51106308 e eB5Gpar, REn/So oty
5 : X
‘ Greoss™  Gross B
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Appendix Hi: MDNR Meteorological Data
Bridpetan Sanitary Landtill
HourlyAverage Meteorological Data

144 2005 Uy 10600 7
11/4/2005 1000 65,77 17600 5 354 1hAR
1L/4/ 2015 42:00 68.23 16500 & 363 007
LL/4 2015 13:00 iRy 152,00 5 268 6,48
LL/4/2015 14:00 Thaa 144,00 GE 352 i&lﬁ‘l{
1420451500 i TARO0 5 4405 7. 13}
1015 1600 GEBZ 4700 & BN T16E
1/4) 2 AT:00 6,80 142wy 5E Z4d T.556
L1/472015 18:00 65,94 14600 SE 245 BO.T
TL/A72005 1900 6677 15600 5 4.41 7752
LH/a/3015 20:00 0645 L6000 5 4,00 7087
13/4/ 2085 2100 755 L7000 5 413 69,37
TL/A2005 2200 B7.55 L7400 5 518 7,88
LA/A/ 2005 23:00 67,38 79,00 5 448 05,28
L5015 0:00 66,99 173,00 5 349 04,26
1452015 100 b5 55 16000 5 187 BhBG
TA/5/2015.2:00 G353 L5000 & 193 HETE
11/5/2015:3:00 507 Fuirny 58 425 G772
14/5/ 2085 4:00 B4 15400 5 233 T
LH5/2055 500 61,72 156,00/ s 200 FLI3
L5015 500 BL00 15500 5 237 Bl
L5015 700 BLB4 18500 SE 154 aa
11/5/ 2015 .00 G470 164,00 ) 582 7683
11/5/2015 900 66,56 18000 5 B39 ey
TS A0S W00 67.43 ITEGD 5 508 407
IS/ 2005 AR00 G7.53 LRI 5 4,78 FEEL
LL/5/2015 1200 G5BE a0 55w 557 Z.Rg

A

iy Sanitry Lol

|
o 5
ol 5
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Appendix 1J: Field Book Notes

RIFETe0

%/ }j fﬁm&&m 5,1?;5_3; 7*%‘»,”%%;»:;
o RGBT

oA ,,,,;m;],

elco]
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